Aetiology Aetiology
The causes of acute red eye can be considered within the following categories: [4] Adnexal causes
• Trichiasis: posterior misdirection of the eyelashes from the normal site of origin 
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[ • Scleritis: inflammation of the sclera • Episcleritis: inflammation of the episclera.
[ Traumatic causes
• Physical • Chemical.
Other
• Angle-closure glaucoma: closure of the iridocorneal angle leading to an acute rise in intra-ocular pressure.
[ 
Most common conditions
Those commonly presenting to a primary care physician are:
• Infective conjunctivitis [5] [ • Allergic conjunctivitis • Dry eye and other adnexal problems. [6] [ 
Sight-threatening causes
Causes of red eye that can threaten vision by leading to reduced visual acuity include:
• Angle-closure glaucoma [ Causes of red eye that can threaten vision by leading to globe rupture or perforation include: 
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Risk factors
Risk factors associated with specific causes of red eye include:
• Anterior uveitis: HLA-B27 histocompatibility complex-positive patients, tuberculosis, syphilis, Lyme disease, sarcoidosis, Behcet's disease, and pauciarticular juvenile chronic arthritis.
• Scleritis: connective tissue disorders including rheumatoid arthritis, granulomatosis with polyangiitis (Wegener's), systemic lupus erythematosus (SLE), and relapsing polychondritis.
• Episcleritis: connective tissue disorders including rheumatoid arthritis, granulomatosis with polyangiitis (Wegener's), and SLE.
• Angle-closure glaucoma: hypermetropia, mydriatics, and systemic anticholinergic medications.
• Subconjunctival haemorrhage: hypertension, systemic anticoagulation, bleeding abnormalities (leukaemia, clotting disorders), conjunctival vascular lesion, trauma (including contact lens-related injury), and diabetes.
• Dry eye: connective tissue disorders including Sjogren's syndrome, rheumatoid arthritis, and SLE.
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Urgent considerations
(See Differential diagnosis for more details) Patients suspected of having any one of the following immediately sight-threatening conditions should be referred urgently for a same-day assessment by an ophthalmologist.
Angle-closure glaucoma
This is a vision-threatening condition. Symptoms suggestive of angle-closure glaucoma include:
• Pain in the affected eye If suspected, then immediate referral for an ophthalmological opinion and treatment should be sought.
Delay in the diagnosis and referral of angle-closure glaucoma has been shown to be detrimental to the final outcome. [7] Immediate treatment consists of carbonic anhydrase inhibitors, such as acetazolamide or methazolamide, to decrease aqueous humour formation.
Trauma: chemical injury
Chemical injuries, especially from alkali-based solutions, are potentially extremely serious and can lead to long-term ocular surface problems. Immediate irrigation with water or 0.9% saline solution to remove the reservoir of chemicals from the eye should be attempted before any other procedures. [8] The amount of irrigation required is dependent on the pH of the tear film. After the pH has normalised, referral for further ophthalmological management is advised. [9] Corneal ulcer Bacterial, viral, or fungal corneal ulcers are vision-threatening conditions that need to be referred to an ophthalmologist to ensure appropriate treatment to limit corneal scarring. Corneal ulcer can lead to perforation of the eye. 
Contact lens-related red eye
This is potentially a vision-threatening condition and needs to be referred to an ophthalmologist to ensure appropriate treatment to limit corneal scarring. The patient should be advised to cease use of their contact lenses and take the contact lenses to the local eye hospital where they are seen.
Scleritis
Scleritis is potentially a vision-threatening condition. Certain forms of scleritis can lead to perforation of the globe and reduced visual acuity. [10] If global perforation is suspected, the eye should be shielded and palpation should be avoided. It should be evaluated further by an ophthalmologist. Scleritis is commonly associated with connective tissue disorders including rheumatoid arthritis, granulomatosis with polyangiitis (Wegener's), systemic lupus erythematosus, and relapsing polychondritis.
[ Fig-16 
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• Anterior uveitis
• Angle-closure glaucoma
EMERGENCIES
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Assessment of red eye
Diagnosis

DIAGNOSIS
Step-by-step diagnostic approach
Current history
When taking the presenting history of red eye, it is important to consider the serious vision-threatening diagnoses along with more common causes. By including key questions and noting down pertinent negative features, the differential diagnosis can be narrowed and a decision can be made on whether referral for further ophthalmological treatment is required or treatment can be given in the primary care setting.
Key questions to consider include: [15] • When did the condition start?
• Is the condition unilateral or bilateral?
• A foreign body or trauma is usually unilateral, whereas conjunctivitis may start as unilateral and then become bilateral.
• Was the onset of the symptoms acute or gradual?
• Acute onset may indicate a corneal foreign body or abrasion or foreign body trauma.
The most important associated symptoms to note in the history are the presence of reduced visual acuity or a deep aching pain within the eye, indicating the presence of a more serious underlying diagnosis, such as angle-closure glaucoma, anterior uveitis, or scleritis.
[ Fig-19] [ Fig-16] [ If the patient reports a foreign body sensation, the possible diagnoses are conjunctivitis, conjunctival/ subtarsal foreign body, corneal foreign body, keratitis, and corneal ulcer. If a foreign body is suspected, ask whether the patient has undertaken any recent activity that could have resulted in this and, if so, whether he or she was wearing eye protection. The nature of the activity will also point to potential penetrating injuries:
for example, the use of mechanical saws and hammering can produce high-velocity foreign bodies, which have the ability to penetrate the surface of the globe and become intra-ocular. If the patient wears contact lenses, contact lens-related red eye should be referred for further ophthalmological review, as corneal ulceration must be excluded.
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If there is any discharge present, factors that can help to identify the presence of conjunctivitis and the possible underlying aetiology are: [16] • Watery, purulent, or mucopurulent discharge; for example:
• A watery discharge is seen in viral conjunctivitis
• A profuse mucous discharge is seen in chlamydial conjunctivitis
• A purulent discharge is seen in gonococcal conjunctivitis
• Discharge that is worse in the mornings:
• May be due to allergy
• Presence of itch:
• Usually due to allergy • Minimal itch may be present in chlamydial conjunctivitis 
Past medical and past ophthalmological history
The physician should consider whether the patient has had previous similar episodes or whether there are any underlying systemic associations of conditions known to cause red eye, such as:
• HLA-B27 histocompatibility complex-positive patients 
Drug history
The current use of any ophthalmological medications as well as any systemic medications known to precipitate causes of red eye should be noted. These include mydriatics and systemic anticholinergic medications. Patients on anticoagulants may be predisposed to subconjunctival haemorrhage. Persistence of conjunctivitis despite topical antibiotics should prompt evaluation for a different aetiology.
DIAGNOSIS
Assessment of red eye
Diagnosis
DIAGNOSIS Examination
Examination of the eye in a primary care setting requires the use of a Snellen chart, a light source, fluorescein, and a cotton wool bud to evert the upper lid. [16] A step-wise approach can be used, with consideration of the differential diagnosis from the history.
1. Visual acuity should be checked in all patients, as a reduction may indicate a more serious underlying cause for the red eye. 2. Inspection of the lids and brow should be performed to exclude peri-orbital injury. The position of the lid margins should be checked for the presence of trichiasis, an entropion, or an ectropion. If any discharge can be seen, conjunctivitis should be considered. If the condition is bilateral with purulent discharge, it should be treated as conjunctivitis.
[ Fig-1 If the patient is photophobic on examination, further referral is also advised. [20] 
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Investigations
Swabs for bacterial, viral, and chlamydial culture can be taken in patients with suspected conjunctivitis.
Investigation into the underlying systemic causes of red eye should be performed in a specialist clinic after a definite ophthalmological diagnosis has been given. Certain local causes of red eye including ectropion, entropion, corneal ulcer, contact lens-related red eye, corneal abrasion, corneal foreign body, penetrating and chemical trauma, scleritis, and angle-closure glaucoma should be evaluated further by an ophthalmologist.
Computed tomography imaging of the orbits should be performed if a high-velocity penetrating injury is suspected.
If acute glaucoma is suspected, intra-ocular pressure should be measured in the emergency department.
DIAGNOSIS
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[ Fig-11] [ Fig-12 ] 
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[ Fig-19 ]
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DISCLAIMER Disclaimer
This content is meant for medical professionals situated outside of the United States and Canada. The BMJ Publishing Group Ltd ("BMJ Group") tries to ensure that the information provided is accurate and up-todate, but we do not warrant that it is nor do our licensors who supply certain content linked to or otherwise accessible from our content. The BMJ Group does not advocate or endorse the use of any drug or therapy contained within nor does it diagnose patients. Medical professionals should use their own professional judgement in using this information and caring for their patients and the information herein should not be considered a substitute for that.
This information is not intended to cover all possible diagnosis methods, treatments, follow up, drugs and any contraindications or side effects. In addition such standards and practices in medicine change as new data become available, and you should consult a variety of sources. We strongly recommend that users independently verify specified diagnosis, treatments and follow up and ensure it is appropriate for your patient within your region. In addition, with respect to prescription medication, you are advised to check the product information sheet accompanying each drug to verify conditions of use and identify any changes in dosage schedule or contraindications, particularly if the agent to be administered is new, infrequently used, or has a narrow therapeutic range. You must always check that drugs referenced are licensed for the specified use and at the specified doses in your region. This information is provided on an "as is" basis and to the fullest extent permitted by law the BMJ Group and its licensors assume no responsibility for any aspect of healthcare administered with the aid of this information or any other use of this information. 
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